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SUMMARY 
As part of the Department of Inland Fisheries and Wildlife long-term creel survey 
of Moosehead Lake, fisheries biologists collected and examined a sample of stomachs 
from angler-caught lake trout, landlocked salmon, and brook trout. Between 1967 and 
2002, a total of 9,402 stomachs were examined to identify, count, and measure food items 
comprising the diet ofMoosehead Lake salmonids. The results are summarized by the 
species of game fish and the season in which they were caught. 
Most apparent among the obs~rvations was the high reliance on smelts for forage 
by landlocked salmon and lake trout. Landlocked salmon growth rates, condition 
(robustness), and survival decreased as the volume of smelts in salmon stomachs 
decreased. Lake trout growth rates appeared less affected by changes in smelt 
availability, but body condition followed trends in smelt volumes. Brook trout utilized 
smelts when they were available, but brook trout growth, condition, and survival were 
less reliant on smelts. 
Of the 24 species of fish present in Moosehead Lake, only 13 were identified in 
the stomach contents of salmonids. No single fish species other than smelts made a major 
contribution to the diet ofMoosehead Lake lake trout, landlocked salmon, or brook trout. 
Smelts were the most abundant food item in the winter stomachs. Insects occurred in the 
greatest proportion of summer stomachs and comprised the highest volume of food 
observed in game species. 
Decreased smelt availability (the relative abundance of smelts vs the number of 
predators) has been linked to increased abundance of wild lake trout. To reduce the 
number of predators and maintain acceptable growth rates, lake trout regulations have 
been liberalized and landlocked salmon stocking rates have been reduced. 
Attempts were made to augment Moosehead Lake's smelt population by 
transferring smelt eggs and adult smelts. Stomach examinations failed to show any 
increase in smelt availability as a result. 
The detailed examination of thousands of salmonid stomachs has been 
instrumental in understanding and documenting the importance of smelts as forage. 
Changes observed in the occurrence and abundance of smelts in lake trout and landlocked 
salmon stomachs helped to explain changes measured in growth rates, condition, and 
survival, and resulted in management and regulation recommendations. The thorough 
analysis of stomach contents provided the means to determine that forage augmentation 
in Moosehead Lake was not successful and pointed to the need to control predator-forage 
relationships. The fact that only half of the species of fish found in Moosehead Lake were 
identified in game fish stomachs suggests that not all small fish are either equally or even 
aggressively sought after for food. 
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INTRODUCTION 
The Maine Department of Inland Fisheries and Wildlife initiated annual clerk 
creel surveys of the Moosehead Lake fishery in 1967. As part of the survey, stomachs 
were removed from angler-caught fish to assess the occurrence and volume of food items 
utilized by lake trout, brook trout, and landlocked salmon. It was assumed that by 
measuring forage observed in fish stomachs, it would be possible to evaluate the relative 
availability of various food items and that fluctuations in the average annual volume of 
stomach contents would be a predictor of changes in growth, condition factor, and 
possibly survival. If the assumptions proved true, the study of stomach contents would be 
a valuable asset in determining stocking rates and size and bag limits. 
During ice fishing seasons, fisheries clerks collected 7, 787 stomachs from 
unfrozen fish observed while conducting on-the-ice surveys. During open water seasons, 
1,615 fish stomachs were collected. Regional fishery biologists of the Greenville office of 
the Maine Department of Inland and Wildlife examined all 9,402 stomachs. Food items 
were identified, counted, measured volumetrically, and lengths were obtained on 
identifiable whole fish. 
Most apparent among the observations is the high reliance on smelts for forage by 
landlocked salmon and lake trout. When smelt availability decreased, salmon experienced 
a decrease in growth rates, condition factors, and survival. Lake trout growth was less 
affected by decreases in smelt availability; however, condition factors followed trends in 
smelt availability. The stomach examinations also documented a high degree of 
utilization of adult terrestrial insects for forage by all species in the summer samples 
This report presents an overview of a large volume of food habit observations and 
documents the availability of the data for other investigators. The appendices show the 
results by season and year. The in-text tables present summaries and comparisons of 
annual stomach investigations. Results of the stomach examinations have been used to 
formulate stocking recommendations, regulation changes, and management strategies. 
The investigations have also provided additional basic life history data on Moosehead 
Lake salmonids and reveal how critically important smelts are to the diets of salmon and 
lake trout. 
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STUDY AREA 
Moosehead Lake is a 7 4,890-acre oligotrophic lake located in west-central Maine. 
It has a maximum depth of 240 feet, a mean depth of 55 feet. It supports principal 
fisheries for lake trout (Salvelinus namaycush ), brook trout (Salvelinus fontinalis ), 
landlocked salmon (Sa/mo salar), and burbot (Lota Iota). The lake trout, brook trout, and 
burbot populations are self-sustaining. The wild landlocked salmon population is 
augmented with hatchery-reared landlocked salmon. In recent years, Moosehead Lake 
has been the victim of three illegal introductions: yellow perch (Perea flavescens) in the 
late 1950s, smallmouth bass (Micropterus dolomieui) in the mid 1970s, and white perch 
(Morone americana) in the mid 1980s. The lake survey reveals the presence of 24 species 
of fish in Moosehead Lake (Appendix I). 
METHODS 
In the winter, survey clerks removed stomachs from unfrozen salmonids observed 
while conducting angler interviews. The stomachs were returned to the Greenville office 
of the Department of Inland Fisheries and Wildlife. Stomachs were frozen for storage, 
later thawed and examined by regional fisheries biologists. Likewise, during open water 
surveys, clerks collected stomachs from angler-caught salmonids, returned them to the 
Greenville office, and froze them for later examination. 
Stomachs were examined individually and the results recorded by individual 
stomach. Whenever possible, fish observed in the stomachs were identified to species and 
recorded using a standard three-letter code (Appendix I). Unidentifiable fish and partially 
digested fish were recorded as remains (REM). All life stages and species of insects were 
recorded simply as insects (INS). Three-letter codes for other food items are also listed 
on Appendix I. 
Fish in the stomachs were counted and their volume measured by water 
displacement to the nearest 0.5 ml. Other food items were recorded and also measured by 
water displacement to the nearest 0.5 mL Identifiable bait was not included in the analysis 
as food items. Non-food items (other than identifiable bait) were recorded but not 
measured. Data were kept by species, month, and lake sub-area. 
Because of the size of Moosehead Lake, the lake has been divided into 9 
geographical sub-areas for the purpose of recording data. All creel surveys, angler counts, 
nettings, and food habit studies data are recorded by lake sub-area. Data from all sources 
are analyzed by sub-area and lake-wide. 
Unless specifically noted, the frequency of occurrence of each food item was 
calculated as the frequency of occurrence in stomachs containing food and represented on 
all tables as % Occurrence (% occ ). The proportion that each food item comprised of the 
total volume of food items is represented on all tables as % Volume (% vol). The 
frequency of non-food items was calculated as the frequency of occurrence in all 
stomachs, as non-food items occurred in stomachs that contained no food items. 
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RESULTS 
Lake trout: 
A total of 5,322 winter-caught lake trout stomachs were examined between 1970 
and 2002. Winter samples were collected in 25 of 33 years of survey. Summer samples 
were collected in 12of33 years and totaled 374 s~omachs. During the sampling period, 
the minimum length limit on lake trout was either 14 inches or 18 inches. Since 1992, 
lake trout have been harvested under a special slot limit that permits fish between 14 in 
and 18 in to be removed. Stomachs taken during this period were recorded by the slot 
range and by fish over 18 in. For this presentation, all lake trout samples taken under the 
18-in limit (2, 725 winter fish, 138 summer fish) are displayed on Appendices II and III. 
Lake trout stomachs from fish taken in the slot range of 14 in - 18 in (2,4 73 winter fish, 
156 summer fish) are shown on Appendices IV and V. Lake trout stomachs from the 
years prior to the 18-in limit (effective 1972) are not included in this summary (124 
winter fish, 80 summer fish). 
Of the 24 species of fish in Moosehead Lake, only 13 have been identified in lake 
trout stomachs. The food item MIN represents fish that were obviously minnows or dace, 
but not identifiable to species. It seems reasonable to assume that the fish comprising the 
food item REM (unidentifiable fish or fish remains) are the same species that were 
identifiable and therefore would not increase the list of species observed in lake trout 
stomachs. 
Differences occur between winter and summer food habits of lake trout. 
Differences occur between fish over 18 in long and fish in the 14 in - 18 in range (Table 
1). 
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Table l .Moosehead Lake lake trout stomach contents. 
Winter Summer 
14 in-18 in limit > 18 in limit 14 in-18 in limit >18 in limit 
%vol-%occ %vol-%occ %vol-%occ %vol-%occ 
SLT 85 67 79 71 40 39 32 32 
REM 6 31 5 27 7 21 8 30 
MIN 1 1 1 2 9 5 1 2 
WHS 1 1 5 2 3 1 <1 1 
SCL <1 2 <1 2 <l 1 <l 1 
LLS <1 <l 4 3 
LKT <1 <l 
TSK <l 1 <l 2 
YLP 2 3 4 5 2 2 4 7 
WHP 1 1 1 1 
CSK <l <1 2 1 
GLS 1 <l <1 <l <1 1 
LCB 2 1 2 1 4 3 1 1 
SMB <1 <1 
CMS <1 <l 
INS <l 5 <l 5 34 60 45 79 
CRA <l 1 <1 2 1 6 
LCH <1 <l <1 2 <1 2 
CLM <1 <l <1 <1 <1 1 
SNA <1 <1 <1 1 
MYS <1 <1 
%EMP 20 15 13 17 
%HKS 2 3 3 1 
%RKS 9 17 3 7 
%VEG 4 8 8 16 
Vol/Stomach 
With food 5.31 ml 8.36 ml 6.01 ml 13.50 ml 
All stomachs 4.32 ml 7.20 ml 5.26 ml 12.02 ml 
Vol/Stom all stomachs 
SLT 3.80 ml 5.78 ml 1.94 ml 4.93 ml 
Non-SL T fish 0.52 ml 1.41 ml 1.42 ml 2.75 ml 
INS <0.01 ml 0.01 ml 1.88 ml 4.14 ml 
All other < 0.01 ml 0.01 ml 0.02 ml 0.19 ml 
Ave Len 16.31 in 19.61 in 16.31 in 19.68 in 
Ave Wt 19.7 oz 35.6 oz 21.4 oz 36.9 oz 
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Smelts comprise the greatest volume of food in the winter stomachs of 14 
in - 18 in lake trout (85%) and lake trout over 18 in (79%). The second most 
abundant food item is REM, much of which may also be smelts. The occurrence 
of REM is relatively high, but because of the degree of digestion, the volume is 
low. 
Smelts appear to be utilized less in the summer diet of lake trout, 
comprising 40% of the volume of food in fish 14 in-18 in and 32% of the volume 
in fish over 18 in. Insects comprise 34% and 45% of the volume of food observed 
in the stomachs of the two size classes of lake trout. The volume of non-smelt fish 
is higher in the summer but is still the least abundant food consumed. 
The difference in total volume per stomach between lake trout 14 in - 18 
in and lake trout over 18 in is assumed to be a reflection of the difference in the 
average sizes of the fish from which the stomachs were taken: 16.3 in for the 
smaller size class, 19. 6 in for the larger size class. 
The volume of smelt per stomach was less in the summer than in the 
winter for both size classes of lake trout. In the summer, the volume of non-smelt 
fish was higher, as was the volume of all other food items. The greatest increase 
occurred in the volume of insects. In the winter, most of the insect volume is 
comprised of mayfly and caddis larvae. Large mayfly larvae are abundant in lake 
trout stomachs in late spring. However, flying ants and small beetles fill early and 
mid summer stomachs revealing a surprisingly high degree of utilization of adult 
terrestrial insects in the diet of lake trout at Moosehead Lake. 
With the exception of insects in the summer stomachs, no individually 
identifiable food item other than smelts is a major contributor to the diet of 
Moosehead Lake lake trout. Smelts recovered from winter lake trout of both size 
classes (14 in - 18 in and over 18 in) are similar in average size: 2.96 in and 3.10 
in. Most smelts observed in lake trout stomachs are yearlings. 
Landlocked salmon: 
Stomachs from 1,581 winter-caught and 1,019 summer-caught salmon 
from Moosehead Lake have been examined. All summer salmon were harvested 
under a 14-in minimum length limit. Winter salmon were harvested under a 14 in 
minimum length limit through 1991. The minimum length limit during the winter 
was increased to 18 in beginning in 1992. There were 1,441 winter-caught salmon 
stomachs examined prior to 1992: 140 since 1992. The winter and summer data 
are presented on Appendices VI and Vii, and compared in Table 2. 
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Table 2. Moosehead Lake landlocked salmon stomach contents. 
Winter Summer 
14 in limit 18 in limit 14 in limit 
%vol-%occ %vol-%occ %vol-%occ 
SLT 96 85 88 81 23 16 
REM 3 18 11 20 7 20 
MIN <1 2 10 6 
WHS <1 <1 <1 <1 
SCL <1 <1 
LLS <1 <1 
FLF <1 <1 
TSK <1 <1 <1 <1 
YLP <1 1 1 1 
WHP <1 1 
LCB 1 <1 
GLS <1 <1 
SMS <1 <1 
INS <1 <1 59 81 
CRA <1 <1 
%EMP 20 19 13 
%HKS <1 3 2 
%RK.S <1 0 0 
%VEG 1 <1 4 
Vol/Stomach: 
With food 5.47 ml 9.68 ml 3.74 ml 
All stomachs 4.60 ml 8.02 ml 3.28 ml 
Vol/Stom all stomachs: 
SLT 4.43 ml 7.87 ml 0.72 ml 
Non-SL T fish 0.16 ml 0.15 ml 0.55 ml 
INS <0.01 ml 0.00 ml 2.00 ml 
All other 0.00 ml 0.00 ml 0.00 ml 
Ave Len 16.56 in 18.95 in 16.29 in 
Ave Wt 22.2 oz 30.8 oz 20.6 oz 
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Fewer than half of the fish species that occur in Moosehead Lake have 
been identified as food items in winter and summer stomachs removed from 
angler-caught landlocked salmon. Other than smelts, no other individual fish 
species has made a major contribution to the diet of Moosehead Lake salmon. 
In winter stomachs, smelts are the most common food item and comprise 
the greatest volume. The food item REM follows a distant second in occurrence 
and volume. In summer stomachs, insects occur most frequently and comprise the 
greatest volume. Mayfly larvae are commonly observed in stomachs shortly after 
ice-out. Salmon gorge themselves on flying ants and beetles in early to mid 
summer when these insects appear in great abundance on the lake surface. The 
winter-summer shift from smelts shows the importance of adult terrestrial insects 
in the diet of the Moosehead Lake salmon. The high occurrence and volume of 
insects in salmon stomachs was measured in all summers when samples have 
been taken and appears to occur independently of any changes in smelt 
abundance. 
The difference in total volume measured in the stomachs of salmon 
harvested in the winter under the 14-in minimum limit (5.47 ml) and those 
harvested under the 18-in minimum limit (9.68 ml) reflects the difference in 
average size of the predator: 16.56 in and 18.95 in. Despite the difference in 
average size of the salmon harvested under the two minimum length limits, there 
appears to be no difference in the size of the smelts utilized as forage. Smelts 
recovered from winter salmon stomachs under the 14-in minimum limit averaged 
2.97 in. Smelts recovered from winter stomachs under the 18-in minimum limit 
averaged 3.06 in. The majority of smelts observed in salmon stomachs were 
yearling fish. 
Brook trout: 
Moosehead Lake brook trout have been fished under 6 in and 12 in 
minimum length limits. Winter samples include 150 collected when the minimum 
length limit was 6 in: 734 under the 12-in limit. Summer samples include 147 
collected under the 6 in limit: 75 under the 12-in limit. The results of the brook 
trout stomach examinations are shown in Appendices VIII and IX. A comparison 
of the results by fish size and season is presented in Table 3. 
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Table 3. Moosehead Lake brook trout stomach contents. 
Winter 
6 in limit 
%vol-%occ 
SLT 28 33 
REM 27 27 
MIN 3 6 
WHS 19 7 
SCL 1 1 
LCB 
YLP <1 1 
WHP 
TSK 
CSK 
SMS 
INS 2 27 
CRA 20 18 
SNA 1 3 
LCH <1 <1 
FRG 
%EMP 28 
%HKS 0 
%RKS 2 
%VEG 1 
Vol/Stomach: 
With food 2.18 ml 
All stomachs 1.61 ml 
Vol/Stom all stomachs: 
SLT 
Non-SLT fish 
INS 
All other 
Ave Len 
Ave Wt 
0.39 ml 
1.15 ml 
0.02 ml 
0.05 ml 
13.87 in 
16.47 oz 
12 in limit 
%vol-%occ 
46 
14 
4 
2 
5 
2 
3 
2 
<1 
<1 
<1 
2 
12 
5 
<1 
<1 
26 
40 
6 
1 
6 
1 
3 
1 
1 
1 
<1 
22 
11 
6 
1 
<1 
37 
<1 
5 
2 
2.04 ml 
1.33 ml 
0.71 ml 
0.41 ml 
0.02 ml 
0.19 ml 
14.49 in 
16.07 oz 
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Summer 
6 in limit 
%vol-%occ 
8 5 
4 8 
9 2 
6 1 
70 92 
1 3 
1 1 
12 
1 
2 
0 
2.45 ml 
2.17 ml 
0.22 ml 
0.42 ml 
1.46 ml 
0.06 ml 
11.18 in 
9.03 oz 
12 in limit 
%vol-%occ 
6 6 
91 96 
3 3 
14 
1 
0 
0 
5.02 ml 
4.20 ml 
O.OOml 
0.11 ml 
4.05 ml 
0.04 ml 
14.16 in 
15.01 oz 
Smelts and other fish comprise the greatest volume of food in the 
stomachs of winter caught brook trout. Crayfish also constitute a large volume of 
the winter diet of brook trout. Insects occur in about a quarter of the winter 
stomachs but account for only 2% of the volume. 
Insects occur most frequently and comprise the greatest volume of food 
observed in the stomachs of summer caught brook trout. Fewer species of fish 
were identified from summer brook trout stomachs than from winter stomachs. 
Food items: 
Several fishes utilized as food items have been identified and measured. 
The average length of the food items reflects the relatively high occurrence of 
young-of-the-year and yearling prey in the diet ofMoosehead Lake salmonids. 
Table 4. Average length (in) of prey items: Moosehead Lake salmonids stomachs. 
SLT 
SCL 
TSK 
WHS 
WHP 
YLP 
GLS 
LCB 
LKT LLS BKT 
2.93 2.86 2.87 
2.10 1.98 
1.68 1.60 1. 73 
4.07 2.17 2.81 
3.48 2.99 3.28 
2. 77 3.43 2.51 
5.98 3.03 
4.02 2.56 
Over the years, samples ofMoosehead Lake smelts have been aged. Fish 
longer than 3.15 in (80 mm) appear to be age I+ and older. Smelts less than 3.15 
in long comprise 66% of the measurable smelts in lake trout stomachs, 70% in 
landlocked salmon stomachs, and 68% in brook trout stomachs. Large smelts are 
rarely observed in Moosehead Lake salmonid stomachs. Of 4, 13 5 smelts 
measured from angler-c~ught Moosehead Lake salmonid stomachs, only 1 smelt 
was longer than 5.91 in (150 mm). 
DISCUSSION 
Given the volume of data and its long-term nature, it is important to 
document the existence of the Moosehead Lake forage study and present a basic 
comparative overview. These data have been used in conjunction with use and 
harvest estimates, age and growth determinations, and gillnet and trapnet results 
for routine management purposes. A comprehensive detailed presentation of how 
these data had specific influences on all of the management options for 
Moosehead Lake is beyond the intended scope of this summary. How these data 
were crucial in formulating recommendations for stocking and regulation changes 
will become apparent in the discussion. 
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Forage availability: 
Availability of forage must be a consideration in the evaluation of a lake's 
ability to sustain a fishery. It is clear that smelts are a vital component of the 
forage base for Moosehead Lake. Despite the availability of several other species, 
the examination of thousands of angler-caught lake trout, salmon, and brook trout 
stomachs reveals that smelts are preferred above all other fish. The importance of 
maintaining a favorable predator-prey relationship among salmonids and smelts 
cannot be understated. 
The examination of salmonid stomachs was initiated with the assumptions 
that utilization of forage would mirror its availability, and that fluctuations in the 
volume of stomach contents would be a predictor of growth rates or condition 
factors using Fulton's condition factor: K=[Wt(g) x 105]/Lt(mm)3. 
The fluctuation observed in the occurrence and volume of smelts probably 
reflects changes in the availability of smelts throughout the sampling period. The 
use of 'availability' may best be defined as the relationship between the salmonids 
and the smelts rather than as a direct measure of smelt abundance as expressed in 
more traditional terms (pounds of smelts per acre). There is no definitive estimate 
of smelt abundance for Moosehead Lake. However, in the three decades covering 
the sampling period, creel survey and gillnetting statistics suggest that the lake 
trout population doubled or tripled. Whether there has been an actual change in 
smelt abundance cannot be measured. However, based on the data in Appendices 
II- V, it does appear that the volume of smelts per stomach has decreased with 
the increase in the lake trout population, indicating a reduction in relative 
'availability'. 
Winter lake trout stomachs from the 1970's reflect conditions when 
50,000 spring-yearling lake trout and 50,000 spring-yearling salmon were stocked 
annually over existing wild populations. The average volume of smelts per 
stomach (all~ 18 in lake trout stomachs examined) was 6.03 ml. Lake trout 
stocking was terminated in 1975 and salmon stocking was reduced to 25,000 
spring-yearlings annually. The immediate reduction in predators resulted in an 
increase in the availability of smelts (their relative abundance to the number of 
predators) and the average volume per stomach increased to 7.02 ml in the early 
1980s. Wild lake trout increased in abundance throughout the late 1980's and 
early 1990' s. Lake trout limits were liberalized in an attempt to reduce their 
numbers. Salmon stocking was further reduced to as few as 10,000 spring-
yearlings, but, smelt volume decreased and averaged 5.38 ml in the decade of the 
1990s. Lake trout regulations continued to be liberalized into the early 2000's. 
Salmon stocking was reduced to as few as 6,000 spring-yearlings. Still, the 
volume of smelts per lake trout ~18 in) stomach fell to 4.28 ml; 70% of the 
volume measured in the 1970s and 60% of the volume measured in the 1980's. 
The greatest volumes of smelt observed in winter lake trout stomachs 
occurred in 1974 (10.72 ml) and 1999 (11.87 ml) and appeared as 'spikes' not 
associated with established trends. However, the peak years suggest that lake trout 
will readily consume smelts when they are abundant, lending credence to the 
assumption that stomach volumes are a valid indicator of relative abundance. That 
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being the case, the long-term trend observed in winter lake trout stomachs reveals 
that the relative abundance of smelts, and thus their availability, continues to 
decrease. Creel surveys and gillnet results indicate that lake trout populations 
remain high despite liberalized regulations suggesting that further easing of bag 
limit restrictions may be needed. 
Otoliths from gillnetted fish have been used to age lake trout. There has 
been no change in the growth rate throughout the sampling period. However, 
there has been a change in the condition factor of lake trout. Between 1972 and 
1979, the condition factor for lake trout over 18 in long ranged from 0.80 to 0.87. 
Between 1980 and 1984, the condition factor ranged from 0.89 to 0.97 (3of5 
years were over 0.90) and reflected the increased availability of smelts. As lake 
trout abundance increased, condition factors decreased to a range of 0.76 to 0.83 
between 1985 and 1989 (3 of 5 years were less than 0.80). In the 1990's, 
condition factors ranged from 0.72 to 0.88 (7of10 years were less than 0.80). 
From 2000 through 2002, condition factors have been between 0.74 and 0.81 (2 of 
3 years were less than 0.80). The decreased condition factors correspond with 
decreasing volumes of smelts in lake trout stomachs and suggests a relationship 
that merits additional investigation. 
The effects of increased lake trout abundance and decreased smelt 
availability manifested itself as a measurable decrease in landlocked salmon 
growth and condition, along with an apparent decrease in survival. 
Late October trapnetting provides samples ofMoosehead Lake landlocked 
salmon for annual instantaneous age-and-growth comparisons of hatchery-reared 
fish. In 1967, the average length of III+ salmon was 16.l in. With the termination 
oflake trout stocking and the reduction in salmon stocking in the mid 1970's, the 
average length of III+ salmon rapidly increased. The average length of III+ 
salmon exceeded 19 in and condition factors were between 0.91 and 1.00 from 
1979 to 1982. Reduced availability of smelts due to increasing lake trout 
abundance throughout the 1980's and 1990's lowered lake trout condition factors 
but appeared to have a much greater influence on salmon. By 1991, the average 
length of III+ salmon was only 16.1 in and the condition factor was 0.81. 
A similar decrease in average length was also measured in II+ trapnetted 
salmon. Average length peaked in the years between 1980 and 1982 and ranged 
between 17.1 in and 17.5 in; condition factors ranged between 0.91 and 0.96. By 
the years 1991through1993, the average length decreased to between 14.3 in and 
14.8 in; condition factors ranged between 0.79 and 0.82. 
The annual use and harvest estimate for Moosehead Lake includes 
calculating the contribution of hatchery-reared salmon. The number of each year 
class of hatchery salµion harvested is estimated to determine the percent of the 
number stocked that eventually contributes to the harvest. Throughout the 1980s, 
an average of25% of the salmon stocked were harvested. In the 1990's, the 
average percent harvested decreased to 12%. Other than the increase in lake trout 
abundance and the associated decrease in the availability of smelts, no other 
significant change has been observed in the lake environment. Stomach analyses 
indicate that salmon are rarely observed in Moosehead Lake lake trout stomachs 
suggesting that direct predation on salmon by lake trout is not a significant factor. 
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Therefore, it is likely that the lower rate of return for hatchery-reared salmon can 
be attributed to lower survival due to the reduced availability of smelts. Wild 
salmon may have suffered a similar fate, as their numbers have also declined in 
the annual harvest estimates. 
Brook trout appear to be unaffected by the fluctuations in smelt 
availability. Insects predominate in the summer diet, with fish of any species 
occurring only rarely in brook trout stomachs. Although smelts make an important 
contribution to the winter diet of brook trout, the occurrence and volume are much 
lower than in either lake trout or landlocked salmon. 
Some potential forage species are notable because of their absence or low 
occurrence. Commercial bait dealers actively seek Lake chubs (Hybopsis 
plumbea) in deep water during the summer months. Many anglers who troll for 
lake trout prefer lake chubs for bait. The existence of a commercially harvestable 
population suggests that lake chubs are abundant. Yet, they occur in 1 % or less of 
salmonid stomachs, except that they occur in 3 % of summer stomachs of lake 
trout 14 in-18 in. Longnose suckers ( Catostomus catostomus) are captured in 
gillnets at all depths where lake trout occur. Early summer gillnetting in shallow 
shoreline areas in Moosehead Lake yields an abundance of longnose suckers 
ranging from 6 in - 8 in long. No longnose suckers have been identified in the 
stomachs of Moosehead Lake salmonids. Round whitefish (Pros opium 
cylindraceum) are caught in nearly all gillnets fished at depths up to about 7 5 feet. 
Based on catch rates from years of gillnetting, round whitefish have more than 
doubled in abundance over the last 20-25 years. Despite the fact that they occupy 
the same habitat as lake trout during much of the year, and that they are present in 
abundance, no round whitefish have been identified in the stomachs of 
Moosehead Lake salmonids. Given their abundance, these fishes may have played 
a greater role as forage prior to the introduction of smelts in the late 1890' s. 
In 197 5, opossum shrimp (Mys is relicta) were introduced into Moosehead 
Lake to increase forage for young salmonids (AuClair, 1982). Subsequent 
trawling and stomach examinations of gillnetted fish document that the species is 
established throughout the lake. They occur in low frequency in small lake trout 
stomachs gillnetted at depths over 100 feet. Mysids occur slightly more frequently 
in gillnetted burbot and have been observed in a few smelts. They usually occur in 
trace volumes. Their abundance is among the lowest of any established population 
(Brown, 1998). In the examination ofMoosehead Lake angler-caught salmonid 
stomachs, Mysids were observed in less than one percent of lake trout and 
comprised less than one percent of the volume of all food. They were not 
observed in the stomachs of angler-caught landlocked salmon or brook trout. 
Forage augmentation: 
During the years when smelt volumes and salmonid condition factors 
started to decrease, the Department attempted to augment a few of the lake's 
smelt spawning runs with adult smelts and eggs from outside sources. It was 
feared that the additional predation by the increasing lake trout population might 
jeopardize the existence of smelt spawning runs. Attempting to enhance smelt 
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populations has been and remains popular among fishery staff and the public. 
However, assessing the success of smelt stocking has been difficult. The 
Moosehead Lake stomach analyses provided a means to evaluate any potential 
contribution resulting from smelt stocking in a large lake. 
In several years during the 1970's and 1980's, smelt eggs were collected 
on burlaps from several sources and hung in Moosehead Lake to hatch. Live adult 
smelts were trapnetted at Thissen Pond, T5Rl 1 WELS, Piscataquis County, and 
transferred to Moosehead Lake in 1995, 1996, and 1997. Tens of thousands of 
pre-spawning smelts were transferred to a few Moosehead Lake tributaries where 
they were held in enclosures to assure that their eggs would be deposited on site. 
All Moosehead Lake records indicate the sub-area of the lake from which 
the data was gathered. The winter stomach contents from lake trout of both size 
classes were examined to see if a particular sub-area would benefit more from the 
proposed smelt transfers. The results are presented in Appendix X and 
summarized in the following tab le, revealing a major difference in the average 
volume of smelts per stomach between the southern half of Moosehead Lake 
(sub-areas 1,2,3, and 4) and the northern half (sub-areas 6,7, and 8). Sub-area 5 is 
closed to winter fishing. 
Moosehead Lake: Winter (1992-2002) stomach analysis by sub-area. [Vol(ml) 
SLT/Stom] 
Sub-area 
Southern end Northern end 
1 2 3 4 - 6 7 8 
Lake trout 14 in-18 in 2.44 1.66 2.95 2.25 - 6.21 4.62 2.75 
Lake trout > 18 in 2.87 3.06 4.89 1.76 - 8.84 7.58 3.62 
The data indicate a much higher volume of smelts per stomach in the 
northern half of the lake. The need to bolster the smelt population appeared 
greatest in the southern half. Sub-area 3 (Lily Bay) is recognized as containing 
some of the best lake trout habitat of the southern end of the lake. It also has two 
easily accessible large tributaries with historical smelt spawning runs. Therefore, 
North Brook in Lily Bay received nearly all of the adult smelts transferred from 
Thissen Pond. After sufficient time was allowed for the smelts to spawn, the 
enclosures were removed and the adults allowed passage into the lake. 
If all adult smelts survived and contributed to the forage base, their 
contribution would have been negligible. The number of adult smelts transferred 
in any one year was not more than 1 adult smelt per acre of Moosehead Lake. Had 
all of smelts survived and remained in Lily Bay (approximately 6,000 acres) they 
would have added about a dozen smelts per acre to the population: hardly enough 
to help support the lake trout population for a year. If any benefit was to be 
realized, it had to be through the addition of millions of eggs. The long-term 
stomach examinations show that approximately two-thirds of the smelts observed 
in lake trout are young-of-the-year or yearlings. Therefore, an increase in small 
smelts in the winter stomachs in 1996, 1997, or 1998 would indicate a successful 
stocking program. Annual records by sub-area show that the volume of smelts in 
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the winter stomachs of lake trout of both size classes was within the range 
observed in the previous several years. 
1992-1995 
1996-1998 
Average Volume (ml) SLT/Stomach 
LKT>18 in LKT 14 in-18 in 
2.86 ml-6.04 ml 1.51 ml-5.54 ml 
1.89 ml-6.05 ml 3.04 ml-4.50 ml 
There was an unusually high volume of smelts in the winter stomachs in 
1999. It occurred lake wide, lasted only one year, and was of such a magnitude 
that the earlier transfers could not have caused it. Based on the stomach analyses, 
the 1995, 1996, and 1997 smelt transfers did not increase the availability of 
smelts. The project has not been repeated. 
Diet shifts: 
It is easy to assume that predators will readily alter their diets to account 
for changes in availability of preferred prey. From the Moosehead Lake stomach 
examinations, it is obvious that landlocked salmon do not utilize an alternate fish 
for food when smelt availability decreases. Instead, salmon experience decreases 
in growth rate, condition factor, and survival. 
The diet of lake trout is more varied than that of salmon, so the potential to 
fill a void created by decreased smelt availability seems greater. One might 
assume a predator that already shows it will utilize other fishes as food might 
gradually consume more of them as smelt availability decreases. Appendix II 
shows the average volume of smelts in winter-caught lake trout stomachs ranged 
from 2.74 ml to 10.72 ml between 1972 and 1993. In those years, the average 
volume of smelts was less than 5 ml in five winters; only two winters showed 
average volumes of smelts less than 3 ml. The average volume of 'Other fish' 
ranged from 0.29 ml to 2.07 ml and averaged 0.90 ml. In five winters the volume 
of 'Other fish' was greater than 1.00 ml; only one winter showed a volume greater 
than 2.00 ml. In the next 3-year period 1994 to 1996, the average volume of 
smelts decreased dramatically, ranging from 1.89 ml to 2.99 ml; average 2.58 ml. 
In the 3-year period 1995 to 1997, the volume of 'Other fish' ranged from 2.09 ml 
to 6.39 ml; average 4.14 ml. Smelt volumes have since increased. Between 1997 
and 2002, the volume of smelts averaged 5.86 ml (range 2.15 ml to 11.87 ml). 
The volume of 'Other fish' has decreased to an average of 1.29 ml (range 0.60 ml 
to 1.90 ml). 
These data show that 'Other fish' was a major component ~2.00 ml) of 
winter lake trout (:=:: 18 in) in only 4 of 23 years. Three of the four years when 
'Other fish' peaked in volume coincided with or immediately followed years 
when low volumes of smelts were observed. The fourth year occurred in a winter 
of very high smelt volume and followed a winter of slightly less than average 
smelt volume. The only significant and sustained increase in 'Other fish' occurred 
during a period when smelt volume fell below 3.00 ml. The winter following an 
increase in smelt volume, the volume of 'Other fish' decreased to slightly above 
16 
the initial long-term average. It appears there may be a threshold of smelt volume 
that triggers lake trout to aggressively seek alternate fish for forage. However, that 
threshold appears to be quite low and lake trout will experience large decreases in 
condition before changing their diet. 
Conclusions: 
Stomach analyses have contributed greatly to the understanding of what 
constitutes critical forage for Moosehead Lake's salmonids. The studies 
demonstrate how an increase in the abundance of one predator influences the 
availability of forage for all major predators. Along with other field studies, the 
stomach analyses have provided insights into strategies needed to address a shift 
in the predator-prey relationship. The record of stomach contents directed efforts 
to improve smelt abundance to a part of the lake where smelt volumes were 
consistently the lowest, and provided a means to evaluate the project. There 
appears to be a relationship between the volume of food items over time and the 
fluctuations in growth and condition factor. The validity and usefulness of 
stomach analyses as a predictor of growth and condition factor needs to be further 
explored. There is circumstantial evidence that suggests hatchery-reared salmon 
contribute fewer fish to the fishery when forage is significantly reduced. There are 
unanswered questions about why other abundant species that should be available 
as forage do not appear in salmonid stomachs. There is a wealth of information 
available that needs to be examined to a much greater degree than is presented 
here. 
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Appendix I. Fishes ofMoosehead Lake and Three-letter codes 
Common Name Three-letter Code Scientific Name 
Landlocked salmon LLS Salmo salar 
Brook trout BKT Salvelinus fontinalis 
Lake trout LKT Salvelinus namaycush 
Rainbow smelt SLT Osmerus mordax 
Round whitefish RDW Prosopium cylindraceum 
Yellow perch YLP Perea flavescens 
Brown bullhead BUL Ictalurus nebulosus 
White sucker WHS Catostomus commersoni 
Longnose sucker LNS Catostomus catostomus 
Burbot (cusk) CSK Lota Iota 
Pumpkinseed sunfish PKS Lepomis gibbosus 
Freshwater sculpin SCL Cottus cognatus 
Tirreespine stickleback TSK Gasterosteus aculeatus 
Fallfish FLF Semotilus corporalis 
Lake chub LCB Hybopsis plumbea 
Creek chub CCB Semotilus atromaculatus 
Pearl dace PRD Semotilus margarita 
Finescale dace FSD Phoxinus neogaeus 
Northern redbelly dace NRD Phoxinus eos 
Common shiner CMS Notropis cornutus 
Golden shiner GLS Notemigonus crysoleucas 
Smallmouth bass SMB Micropterus dolomieui 
White perch WHP Marone americanus 
Additional three-letter codes: 
Empty EMP 
Unidentifiable fish remains REM 
Minnow MIN 
Insects INS 
Crayfish CRA 
Old hooks HKS 
Rocks RKS 
Salmonid SMS 
Perch spp PRS 
Clam CLM 
Vegetation VEG 
Mysis MYS 
Cladocerans CLD 
Snail SNA 
Leech LCH 
Cigarette filters CIG 
Newt NWT 
Salamander SAL 
Frog FRG 
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Appendix II. Moosehead Lake lake trout stomach analyses, winters (LKT~ 18 in). 
1970 1971 1972 1973 1974 1975 
Length limit 14 14 18 18 18 18 
*exam-food 36-26 88-42 36-25 77-57 36-31 134-94 
%vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ 
SLT xx-88 xx-86 84-80 79-79 84-77 77-61 
REM xx-12 5-20 3-16 11-32 8-36 
MIN xx-4 xx-10 1-2 1-3 1-1 
WHS 3-4 17-5 10-4 
SCL xx-4 <1-2 
LLS 
TSK 
YLP xx-4 xx-2 8-4 4-3 4-2 
WHP 
CSK xx-4 
GLS 
LCB 
SMB 
CMS 
INS <1-3 <1-2 
CRA 
LCH 
CLM 
SNA 
CLD 
EMP(%All) 28 52 31 26 14 30 
HKS(%All) 2 
RKS(%All) 0 0 8 4 0 5 
VEG(%All) 0 0 6 8 3 1 
VoVstom-ml 
With food 8.58 9.62 14.85 5.08 
All exam 5.96 7.12 12.79 3.56 
VoVall exam 
SLT 5.01 5.64 10.72 2.74 
Other fish 0.95 1.48 2.07 0.82 
INS 0.00 0.00 <0.01 <0.01 
Other food 0.00 0.00 0.00 0.00 
Ave Len (in) 17.05 16.50 20.08 19.27 19.33 19.43 
Ave Wt (oz) 23.73 22.44 43.78 35.06 35.46 35.39 
"K" 0.76 0.76 0.87 0.85 0.84 0.82 
*=number of stomachs exammed-number of stomachs with food items 
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Appendix II (cont). 
1982 1985 1986 1987 1988 1989 
Length limit 18 18 18 18 18 18 
*exam-food 62-60 147-140 106-96 153-118 174-163 202-185 
%vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ 
SLT 95-92 99-88 95-81 82-71 93-87 81-72 
REM 4-18 3-26 3-21 6-31 4-20 3-24 
MIN <1-1 2-3 <1-1 1-1 
WHS 6-2 1-1 1-<1 
SCL <l-1 <1-3 <1-1 1-6 
LLS 
TSK <1-2 <1-3 <1-6 1-6 
YLP <1-2 <l-1 5-2 1-2 
WHP 
CSK 11-<1 
GLS <1-1 
LCB 1-1 
SMB 
CMS 
INS <1-3 <1-8 <1-3 <1-12 <1-2 <1-7 
CRA <l-1 
LCH 
CLM <1-<1 
SNA <1-1 
CLD 
EMP (%All) 3 5 9 23 6 8 
HKS (%All) 2 1 0 4 3 3 
RKS (%All) 13 5 12 12 25 22 
VEG {%All) 5 3 7 13 6 9 
Vol/stom-ml 
With food 7.46 10.76 7.22 7.42 8.56 9.38 
All exam 7.22 10.25 6.54 5.72 8.02 8.59 
Vol/all exam 
SLT 6.88 9.92 6.24 4.67 7.46 6.96 
Other fish 0.32 0.30 0.29 1.05 0.56 1.62 
INS 0.02 0.03 <0.01 0.01 <0.01 0.01 
Other food 0.00 0.00 0.01 0.00 <0.01 <0.01 
Ave Len (in) 20.13 20.06 20.05 19.86 19.98 19.57 
Ave Wt (oz) 45.88 39.69 37.65 35.58 35 .57 36.16 
"K" 0.97 0.83 0.80 0.77 0.76 0.81 
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Appendix· II (cont). 
1990 1991 1992 1993 1994 1995 
Length limit 18 18 18 18 18 18 
*exam-food 213-191 120-95 146-128 89-73 111-97 97-79 
%vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ 
SLT 83-80 92-80 85-76 92-73 78-66 59-42 
REM 4-23 1-17 5-23 3-23 5-26 14-52 
MIN 1-1 1-2 <1-1 1-4 2-4 1-3 
WHS 3-2 <1-1 1-1 3-1 
SCL <1-5 1-4 1-7 2-7 2-8 
LLS <1-<1 2-1 
TSK <1-4 <1-2 <1-1 <1-3 1-2 <1-1 
YLP 5-5 2-5 1-1 8-12 13-8 
WHP 1-1 1-2 1-1 
CSK 4-2 1-1 3-3 
GLS <1-1 
LCB 3-2 3-1 1-1 3-4 
SMB 
CMS 
INS <1-4 <1-2 1-3 <1-10 <1-6 <1-5 
CRA <1-1 <1-1 
LCH 1-1 
CLM <1-1 
SNA 
CLD 
EMP (%All) 10 21 12 18 13 19 
HKS (%All) 7 8 8 4 6 7 
RKS (%All) 20 13 36 24 28 20 
VEG (%All) 10 8 7 12 7 13 
Vol/stom-ml 
With food 9.13 6.88 7.77 8.03 4.19 6.25 
All exam 8.19 5.45 6.81 6.59 3.66 5.09 
Vol/all exam 
SLT 6.83 5.03 5.81 6.04 2.86 2.99 
Other fish 1.36 0.41 0.95 0.54 0.78 2.09 
INS <0.01 <0.01 <0.01 <0.01 0.01 <0.01 
Other food <0.01 0.01 0.04 0.00 0.01 0.00 
Ave Len (in) 19.65 19.48 19.22 19.30 19.46 19.67 
Ave Wt (oz) 34.57 32.76 32.94 32.85 31.93 32.23 
"K" 0.78 0.76 0.80 0.78 0.75 0.72 
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Appendix II (cont). 
1996 1997 1998 1999 2000 2001 
Length limit 18 18 18 18 18 18 
*exam-food 46-43 77-67 108-95 143-132 179-157 207-162 
%vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ 
SLT 23-33 60-57 75-77 95-86 76-73 53-49 
REM 8-40 7-36 8-24 2-14 3-20 10-36 
MIN <1-2 1-4 <1-1 2-2 
WHS 32-9 15-7 3-2 9-3 
SCL 1-6 1-1 <1-1 2-2 
LLS 1-1 
TSK <1-2 1-4 
YLP 16-28 2-9 2-4 1-2 8-4 13-9 
WHP 1-2 1-3 1-2 1-2 12-12 1-1 
CSK 5-2 9-3 4-1 1-1 
GLS 3-1 2-1 
LCB 15-14 4-4 3-2 1-1 <1-1 3-1 
SMB 5-1 
CMS 
INS <1-9 <1-4 <1-6 <1-5 <1-5 <1-7 
CRA 1-5 <1-3 <1-1 
LCH <1-1 
CLM 
SNA <1-1 
CLD <1-2 
EMP (%All) 7 13 12 8 12 22 
HKS (%All) 9 3 4 2 1 1 
RKS (%All) 28 29 21 20 17 15 
VEG (%All) 17 13 12 10 8 11 
Vol/stom-ml 
With food 8.92 11.52 6.64 13.54 8.93 5.19 
All exam 8.34 10.03 5.84 12.50 7.83 4.06 
Vol/all exam 
SLT 1.89 6.05 4.40 11.87 5.93 2.15 
Other fish 6.39 3.95 1.44 0.62 1.90 1.89 
INS <0.01 <0.01 <0.01 <0.01 <0.01 0.02 
Other food 0.05 0.03 <0.01 <0.01 0.00 0.01 
Ave Len (in) 19.47 19.59 19.19 19.36 19.66 19.76 
Ave Wt (oz) 32.11 34.49 34.64 37.56 36.14 33.28 
"K" 0.73 0.79 0.85 0.88 0.81 0.74 
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Appendix II (cont). 
2002 
Length limit 18 
*exam-food 62-53 
%vol-%occ 
SLT 88-60 
REM 4-32 
MIN 1-2 
WHS 
SCL 
LLS 
TSK 
YLP 1-2 
WHP 
CSK 3-2 
GLS 
LCB 
SMB 
CMS 2-2 
INS 1-17 
CRA 
LCH 
CLM 
SNA 
CLD 
EMP(%All) 15 
HKS(%All) 3 
RKS(%All) 13 
VEG(%All) 0 
Vol/stom-ml 
With food 6.33 
All exam 5.41 
Vol/all exam 
SLT 4.76 
Other fish 0.60 
INS 0.06 
Other food 0.00 
Ave Len (in) 19.54 
Ave Wt (oz) 32.33 
"K" 0.75 
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Appendix III. Moosehead Lake lake trout stomach analyses, summers (LKT~ 18 in). 
1972 1973 1974 1994 1995 1996 
Length limit 14 14 14 18 18 18 
*exam-food 10-9 26-22 44-31 29-27 7-7 23-22 
%vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ 
SLT 87-89 57-59 47-58 34-51 57-29 31-32 
REM 2-33 6-36 4-26 10-30 5-43 4-32 
MIN 10-11 5-5 3-3 104 7-14 
WHS 1-4 
SCL <1-4 <1-5 
LLS 22-9 33-3 31-14 8-9 
TSK 
YLP <1-11 8-5 11-16 1-11 3-14 
WHP 
CSK 1-3 
GLS 3-9 
LCB 4-4 3-9 
SMB 
CMS 
INS <1-22 2-63 1-2 46-81 6-71 36-73 
CRA 1<11 <1-14 5-5 
LCH <1-14 
CLM 
SNA 
CLD 
EMP(%All) 10 15 30 15 0 4 
HKS(%All) 4 
RKS(%All) 10 4 24 9 
VEG(%All) 14 38 22 
Vol/stom-ml 
With food 15.67 8.33 16.73 12.59 28.86 23.61 
All exam 14.10 7.05 11.78 11.72 28.86 22.59 
Vol/all exam 
SLT 12.25 3.99 5.51 3.97 16.57 7.00 
Other fish 1.75 2.94 6.17 2.34 10.36 6.24 
INS 0.10 0.12 0.08 5.41 1.79 8.13 
Other food 0.00 0.00 0.00 0.00 0.14 1.22 
Ave Len (in) 19.75 \19.68 19.72 19.84 19.02 20.14 
Ave Wt (oz) 40.96 41.70 41.08 38.02 29.92 41.78 
"K" 0.89 0.89 0.84 0.81 0.75 0.82 
*=number of stomachs exammed-number of stomachs with food items 
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Appendix III (cont). 
1997 1998 1999 2000 2001 2002 
Length limit 18 18 18 18 18 18 
*exam-food 10-6 13-11 2-1 12-11 23-11 19-15 
%vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ 
SLT 19-17 21-36 49-45 70-64 6-13 
REM 6-33 8-45 2-36 <1-9 35-40 
MIN 
WHS 2-7 
SCL 
LLS 
TSK 
YLP 5-17 31-20 
WHP 
CSK 
GLS 
LCB 
SMB 
CMS 
INS 70-100 71-55 100-100 49-73 29-77 21-80 
CRA <1-10 <1-5 4-7 
LCH 1-7 
CLM 
SNA <1-9 
CLD 
EMP(%All) 40 15 50 8 4 21 
HKS(%All) 8 
RKS(%All) 8 8 4 11 
VEG(%All) 20 8 8 13 32 
Vol/stom-ml 
With food 18.00 10.86 <0.01 5.23 15.27 7.10 
All exam 10.80 9.19 <0.01 4.79 14.61 5.61 
Vol/all stom 
SLT 2.00 1.92 0.00 2.33 10.28 0.34 
Other fish 1.20 0.73 0.00 0.08 0.02 3.79 
INS 7.55 6.54 <0.01 2.38 4.26 1.18 
Other food 0.05 0.00 0.00 <0.01 0.04 0.29 
Ave Len (in) 20.17 19.68 19.11 19.77 19.53 19.83 
Ave Wt (oz) 43 .46 40.43 31.98 37.87 33.23 35.62 
"K" 0.87 0.87 0.83 0.80 0.78 0.81 
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Appendix IV. Moosehead Lake lake trout stomach analyses, winters (LKT 14-18 in). 
1992 1993 1994 1995 1996 1997 
Length limit 14-18 14-18 14-18 14-18 14-18 14-18 
*exam-food 191-166 212-167 211-174 290-209 221-169 300-265 
%vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ 
SLT 86-77 94-72 80-69 58-37 75-60 86-64 
REM 4-22 4-27 7-29 18-53 8-40 6-36 
MIN <1-<1 1-2 2-1 1-2 1-1 
WHS 5-2 1-1 5-1 4-2 1-<1 
SCL <1-2 1-4 2-5 1-2 1-2 
LLS 
TSK <1-1 <1-1 2-6 1-3 <1-1 
YLP 1-3 1-1 4-6 3-5 3-5 3-5 
WHP 1-1 1-1 1-<l <1-<l 
CSK 1-1 <1-<l 
GLS 2-1 2-<l 1-1 
LCB 1-1 1-1 3-1 6-2 5-4 3-2 
SMB 
CMS 
LKT 2-<l 
INS <1-2 <1-4 <l-8 <1-10 <1-6 <1-5 
CRA 
LCH 
CLM 
SNA 
CLD 
MYS <1-1 <1-<l <1-2 
EMP(%All) 16 21 18 28 24 12 
HKS(%All) 2 4 2 3 2 2 
RKS(%All) 15 5 17 6 7 11 
VEG(%All) 1 3 5 5 5 6 
Vol/stom-ml 
With food 4.76 7.52 2.59 3.58 5.32 5.91 
All exam 4.13 5.92 2.14 2.58 4.07 5.22 
Vol/all exam 
SLT 3.57 5.54 1.71 1.51 3.04 4.50 
Other fish 0.56 0.38 0.43 1.06 1.02 0.73 
INS <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Other food 0.00 <0.01 0.00 00.00 <0.01 <0.01 
Ave Len (in) 16.50 16.25 16.33 16.05 15.89 16.09 
Ave Wt (oz) 20.88 19.77 18.86 16.95 16.99 18.83 
"K" 0.80 0.79 0.74 0.70 0.73 0.78 
*=number of stomachs exammed-number of stomachs with food items 
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Appendix IV (cont). 
1998 1999 2000 2001 2002 
Length limit 14-18 14-18 14-18 14-18 14-18 
*exam-food 
%vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ 
SLT 94-78 98-80 89-69 84-59 96-75 
REM 4-25 1-20 3-27 7-38 2-22 
MIN 1-1 4-3 1-2 
WHS <1-<1 
SCL <1-<1 <l-1 <1-1 <1-1 
LLS 
TSK <1-<1 <1-1 <1-1 
YLP <1-<1 1-2 1-2 1-2 
WHP 1-1 6-5 
CSK 
GLS <1-<1 1-1 
LCB <1-<1 <1-1 3-1 1-1 
SMB 
CMS 
LKT <1-<l 
INS <1-2 <1-2 <1-5 <1-5 <1-6 
CRA 
LCH 
CLM <1-<1 
SNA 
CLD 
MYS <1-1 
EMP(%All) 14 12 26 23 21 
HKS(%All) 1 1 <1 2 1 
RKS(%All) 9 8 6 5 6 
VEG(%All) 2 4 4 4 3 
Vol/stom-ml 
With food 5.04 8.18 6.13 3.71 5.70 
All exam 4.34 7.23 4.53 2.87 4.53 
Vol/all exam 
SLT 4.06 7.06 4.03 2.41 4.37 
Other fish 0.27 0.16 0.50 0.45 0.17 
INS <0.01 <0.01 <0.01 <0.01 <0.01 
Other food <0.01 <0.01 0.00 0.00 0.00 
Ave Len (in) 16.39 16.59 16.38 16.45 16.44 
Ave Wt (oz) 21.57 23.24 20.38 19.36 19.49 
"K" 0.84 0.87 0.80 0.75 0.76 
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Appendix V. Moosehead Lake lake trout stomach analyses, summers (LKT 14-18 in). 
1994 1995 1996 1997 1998 1999 
Length limit 14-18 14-18 14-18 14-18 14-18 14-18 
*exam-food 23-20 12-11 31-29 19-14 20-14 7-6 
%vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ 
SLT 13-30 18-18 47-31 47-50 69-50 83-50 
REM 1-10 10-27 9-28 <1-7 4-21 17-33 
MIN 12-15 37-9 22-14 
WHS 
SCL <1-3 
LLS 
TSK 
YLP 1-5 1-3 6-7 
WHP 
CSK 
GLS 
LCB 17-10 10-3 6-7 
SMB 
CMS 
LKT 
INS 54-60 34-82 11-79 41-50 27-57 <1-17 
CRA 2-5 <1-9 <1-3 ·._ 
LCH <1-9 1-7 
CLM 
SNA 
CLD <1-5 
MYS 
EMP(%All) 13 8 6 32 30 14 
HKS(%All) 8 6 5 5 
R.KS(%All) 8 3 
VEG(%All) 9 8 IO 11 
Vol/stom-ml 
With food 7.78 5.41 9.64 8.21 5.75 1.92 
All exam 6.76 4.96 9.02 6.05 4.03 1.64 
Vol/all exam 
SLT 0.89 0.92 4.23 2.84 2.78 1.36 
Other fish 2.11 2.33 3.77 0.74 0.15 0.29 
INS 3.65 1.71 0.97 2.47 1.10 <0.01 
Other food 0.11 0.00 0.05 0.00 0.00 0.00 
Ave Len (in) 16.59 16.52 16.67 16.08 16.42 16.97 
Ave Wt (oz) 18.72 19.52 20.49 20.29 21.71 28.96 
"K" 0.69 0.74 0.74 0.83 0.82 1.00 
*=number of stomachs exammed-number of stomachs with food items 
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Appendix V (cont). 
2000 2001 2002 
Length limit 14-18 14-18 14-18 
*exam-food 13-12 11-11 20-19 
%vol-%occ %vol-%occ %vol-%occ 
SLT 19-25 23-64 43-37 
REM 2-17 9-18 7-26 
MIN 8-9 
WHS 31-8 
SCL 3-9 
LLS 
TSK 
YLP 7-5 
WHP 
CSK 
GLS 
LCB 7-5 
SMB 
CMS 
LKT 
INS 48-75 57-55 36-63 
LCH 
CRA 
CLM 
SNA 
CLD 
MYS 
EMP(%All) 8 0 5 
HKS(%All) 
RKS(%All) 9 5 
VEG(%All) 15 9 10 
Vol/stom-ml 
With food 2.63 6.82 5.92 
All exam 2.42 6.82 5.63 
Vol/all exam 
SLT 0.46 1.59 2.43 
Other fish 0.81 1.36 1.20 
INS 1.15 3.86 2.00 
Other food 0.00 0.00 0.00 
Ave Len (in) 16.52 14.79 16.25 
Ave Wt (oz) 21.50 19.97 21.00 
"K" 0.80 0.94 0.79 
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Appendix VI. Moosehead Lake landlocked salmon stomach analyses, winter. 
1970 1971 1972 1973 1974 1975 
Length limit 14 14 14 14 14 14 
*exam-food 8-5 14-8 40-29 110-88 25-21 85-55 
%vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ 
SLT xx-80 xx-88 99-93 95-84 92-76 93-58 
REM xx-20 1-7 5-17 8-29 6-40 
MIN xx-13 <1-1 
WHS 
SCL 
LLS 
FLF <1-2 
TSK 
YLP 
WHP 
GLS 
SMS 
INS <1-3 <1-3 1-2 
CRA 
EMP(%All) 38 43 28 20 16 35 
HKS(%All) 
RKS(%All) 
VEG{%All) 3 3 
Vol/stom-ml 7.34 3.32 5.48 2.45 
With food 5.33 2.65 4.60 1.58 
All exam 
Vol/all exam 
SLT 5.28 2.51 4.24 1.47 
Other fish 0.05 0.14 0.36 0.09 
INS <0.01 0.00 0.00 0.02 
Other food 0.00 0.00 0.00 0.00 
Ave Len (in) 15.77 15.46 16.44 15.25 16.08 15.79 
Ave Wt (oz) 17.43 15.36 20.66 16.22 20.31 19.06 
"K" 0.76 0.74 0.80 0.78 0.84 0.82 
*=number of stomachs exannned-number of stomachs with food items 
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Appendix VI (cont). 
1982 1985 1986 1987 1988 1989 
Length limit 14 14 14 14 14 14 
*exam-food 57-49 117-101 68-64 155-127 188-176 247-214 
%vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ 
SLT 91-94 99-92 98-95 97-82 97-91 97-85 
REM 4-22 1-17 2-8 3-22 3-16 3-20 
MIN 3-4 <1-<1 <1-<1 
WHS <1-1 
SCL 
LLS 2-2 
FLF 
TSK <1-2 <1-1 <1-2 <1-1 
YLP 
WHP 
GLS 
SMS 
INS <1-1 <1-1 <1-<1 <1-<1 
CRA 
EMP(%All) 14 14 6 18 6 13 
HKS(%All) 1 <1 2 
RKS(%All) <1 
VEG(%All) 1 
Vol/stom-ml 
With food 4.95 7.83 4.90 5.74 5.57 7.13 
All exam 4.25 6.76 4.61 4.71 5.22 6.18 
Vol/all exam 
SLT 3.86 6.69 4.50 4.57 5.05 5.97 
Other fish 0.39 0.07 0.11 0.13 0.16 0.21 
INS 0.00 0.00 0.00 0.01 <0.01 <0.01 
Other food 0.00 0.00 0.00 0.00 0.00 0.00 
Ave Len (in) 18.45 17.42 17.57 16.56 16.68 16.79 
Ave Wt (oz) 36.30 26.87 26.70 22.84 22.01 23.05 
"K" 0.99 0.85 0.85 0.86 0.81 0.84 
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Appendix VI (cont). 
1990 1991 1992 1993 1994 1995 
Length limit 14 14 18 18 18 18 
*exam-food 164-142 163-138 13-12 8-8 3-2 2-1 
%vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ 
SLT 97-88 97-84 98-100 95-75 100-100 
REM 2-15 1-15 2-8 5-25 100-100 
MIN <1-1 1-2 
WHS 
SCL <1-1 
LLS 
FLF 
TSK <1-1 <1-2 
YLP 
WHP 
GLS 
SMS 
INS <1-1 
CRA 
EMP(%All) 13 15 8 0 33 50 
HKS(%All) 1 2 
RKS(%All) 
VEG(%All) 
Vol/stom-ml 
With food 5.98 4.89 7.42 12.19 19.00 <0.01 
All exam 5.18 4.14 6.84 12.19 12.66 <0.01 
Vol/all exam 
SLT 5.03 4.03 6.69 11.63 12.66 0.00 
Other fish 0.15 0.11 0.15 0.56 0.00 <0.01 
INS <0.01 0.00 0.00 0.00 0.00 0.00 
Other food 0.00 0.00 0.00 0.00 0.00 0.00 
Ave Len (in) 16.85 16.73 18.93 18.79 19.32 18.88 
Ave Wt (oz) 22.19 21.79 32.89 30.01 34.92 26.81 
"K" 0.80 0.79 0.86 0.76 0.80 0.69 
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Appendix VI (cont). 
1997 1998 1999 2000 2001 2002 
Length limit 18 18 18 18 18 18 
*exam-food 3-3 19-17 47-44 28-21 9-6 8-6 
%vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ 
SLT 100-100 99-88 97-97 95-86 100-83 99-83 
REM 1-24 <1-2 1-5 <1-17 1-17 
MIN 
WHS 3-2 
SCL 
LLS 
FLF 
TSK <1-2 
YLP 3-5 
WHP 2-5 
GLS 
SMS 
INS 
CRA 
EMP(%All) 0 11 6 25 33 25 
HKS(%All) 6 4 15 
RKS(%All) 
VEG(%All) 4 
Vol/stom-ml 
With food 9.00 8.44 9.25 8.40 4.08 19.00 
All exam 9.00 7.55 8.66 6.30 2.72 14.25 
Vol/all exam 
SLT 9.00 7.50 8.38 5.96 2.72 14.12 
Other fish 0.00 0.05 0.28 0.34 <0.01 0.13 
INS 0.00 0.00 0.00 0.00 0.00 0.00 
Other food 0.00 0.00 0.00 0.00 0.00 0.00 
Ave Len (in) 18.50 18.78 18.86 18.86 19.24 19.32 
Ave Wt (oz) 26.28 31.36 34.31 30.30 30.01 31.33 
"K" 0.71 0.81 0.89 0.78 0.73 0.75 
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Appendix VII. Moosehead Lake landlocked salmon, summers. 
1972 1973 1974 1994 1995 1996 
Length limit 14 14 14 14 14 14 
*exam-food 142-117 414-320 162-126 46-40 24-21 53-51 
%vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ 
SLT 29-26 15-10 35-14 35-25 0-0 15-18 
REM 10-24 10-23 15-25 3-5 2-4 1-4 
MIN 28-19 16-11 5-2 15-8 7-9 19-12 
WHS 
SCL 
LLS 
FLF 
TSK 
YLP <1-1 5-2 <1-3 2-2 
WHP 
GLS 
SMS 
LCB 9-4 
INS 33-75 59-75 41-75 48-80 91-91 71-92 
CRA <1-1 
EMP(%All) 18 23 22 13 13 4 
HKS(%All) 3 8 4 4 
RKS(%All) 
VEG(%All) 7 4 4 
Vol/stom-ml 
With food 3.81 3.60 2.71 3.60 5.48 4.36 
All exam 3.14 2.79 2.11 3.13 4.79 4.20 
Vol/all exam 
SLT 0.90 0.41 0.73 1.09 0.00 0.63 
Other fish 1.19 0.72 0.52 0.55 0.44 0.58 
INS 1.04 1.66 0.86 1.49 4.35 2.98 
Other food 0.00 0.00 0.00 0.00 0.00 0.00 
Ave Len (in) 15.85 15.38 15.85 15.71 15.71 15.66 
Ave Wt (oz) 19.65 17.00 18.13 15.02 16.67 17.43 
"K" 0.82 0.80 0.77 0.67 0.74 0.78 
*=number of stomachs exarruned-number of stomachs with food items 
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Appendix VI (cont). 
1997 1998 1999 2000 2001 2002 
Length limit 14 14 14 14 14 14 
*exam-food 12-11 51-49 32-25 40-36 30-29 13-11 
%vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ 
SLT 1-9 10-14 58-32 23-17 49-17 4-9 
REM 6-18 10-33 13-48 9-19 2-10 7-27 
MIN 2-2 15-4 9-9 
WHS 
SCL 
LLS 
FLF 
TSK 
YLP 7-8 
WHP 
GLS 5-3 
SMS 3-3 
LCB 
INS 93-100 77-63 14-60 53-89 50-86 80-91 
CRA 
EMP(%All) 8 4 22 10 3 15 
HKS(%All) 2 3 
RKS(%All) 
VEG(%All) 8 2 3 15 
Vol/stom-ml 
With food 3.09 3.31 3.30 4.06 4.34 3.23 
All exam 2.83 3.18 2.58 3.65 4.20 2.73 
Vol/all exam 
SLT 0.04 0.33 1.50 0.85 2.05 0.12 
Other fish 0.17 0.38 0.72 0.86 0.07 0.42 
INS 2.63 2.46 0.36 1.94 2.08 2.19 
Other food 0.00 0.00 0.00 0.00 0.00 0.00 
Ave Len (in) 15.80 16.60 17.94 18.00 16.78 16.20 
Ave Wt (oz) 18.23 22.66 32.80 28.73 21.54 18.81 
"K" 0.78 0.86 0.91 0.82 0.80 0.79 
36 
Appendix VIII. Moosehead Lake brook trout stomach analyses, winters. 
1970 1971 1972 1973 1974 1975 
Length limit 6 6 6 6 6 6 
*exam-food 6-5 4-2 1-1 8-4 2-2 45-27 
%vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ 
SLT xx-80 xx-100 86-26 
REM 14-25 82-100 10-30 
MIN 18-50 
WHS xx-20 82-25 
SCL 
LCB 
YLP 
WHP 
TSK 
CSK 
SMS 
INS <1-50 <1-50 3-44 
CRA 100-100 1-4 
SNA 4-25 
LCH 
FRG 
EMP(%All) 17 50 0 50 0 40 
HKS(%All) 
RKS(%All) 13 
VEG(%All) 2 
Vol/stom-ml 
With food <0.01 2.75 4.25 1.44 
All exam <0.01 1.38 4.25 0.86 
Vol/all exam 
SLT 0.00 0.00 0.00 0.74 
Other fish 0.00 1.31 4.25 0.09 
INS 0.00 <0.01 <0.01 0.03 
Other food <0.01 0.06 0.00 <0.01 
Ave Len (in) 14.21 14.05 16.48 13.66 12.97 12.21 
Ave Wt (oz) 15.92 16.19 25.94 14.60 14.58 11.55 
"K" 0.92 0.90 0.98 0.93 1.03 1.06 
*=number of stomachs exammed-number of stomachs with food items 
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Appendix VIII (cont). 
1982 1985 1986 1987 1988 1989 
Length limit 6 6 12 12 12 12 
*exam-food 14-10 70-46 19-13 24-13 92-73 66-51 
%vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ 
SLT 9-20 74-37 58-69 60-30 61-35 
REM 45-40 13-24 16-15 31-31 12-48 20-37 
MIN 2-3 4-2 
WHS . 30-10 4-1 
SCL 4-9 10-8 13-8 1-4 2-4 
LCB 
YLP 2-4 7-5 2-2 
WHP 
TSK 5-7 2-4 
CSK 1-1 
SMS 
INS 3-30 3-41 25-54 <1-23 1-22 
CRA 12-30 4-11 16-8 19-8 4-7 8-24 
SNA <1-8 13-8 3-5 1-4 
LCH <1-2 
FRG 
EMP(%All) 29 34 32 46 21 23 
HKS(%All) 1 
RKS(%All) 1 7 6 
VEG(%All) 3 1 2 
Vol/stom-ml 
With food 1.65 3.01 1.19 0.62 1.90 2.23 
All exam 1.18 1.98 0.82 0.33 1.51 1.72 
Vol/all exam 
SLT 0.11 1.47 0.48 0.00 0.90 1.05 
Other fish 0.89 0.36 0.21 0.15 0.51 0.50 
INS ' 0.04 0.06 0.00 0.08 <0.01 0.02 
Other food 0.14 0.09 0.13 0.10 0.10 0.15 
Ave Len (in) 13.96 13.45 15.32 13.97 14.59 15.17 
Ave Wt (oz) 19.07 13.91 21.55 15.24 16.28 18.20 
"K" 1.05 0.91 0.94 0.90 0.88 0.87 
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Appendix VIII (cont). 
1990 1991 1992 1993 1994 1995 
Length limit 12 12 12 12 12 12 
*exam-food 38-27 27-15 65-42 44-26 29-15 18-10 
%vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ 
SLT 56-37 42-20 61-31 74-27 27-13 37-20 
REM 6-37 13-53 8-38 16-50 6-41 20-50 
MIN 12-11 3-2 
WHS 19-4 
SCL 307 16-13 5-10 29-30 
LCB 
YLP 1-4 6-4 17-13 
WHP 4-2 
TSK <1-4 
CSK 1-2 6-7 
SMS 
INS <1-15 <1-7 <1-29 4-23 <1-33 <1-10 
CRA 3-4 29-33 16-14 44-7 14-10 
SNA 1-4 <1-2 <1-13 
LCH 
FRG <1-2 
EMP(%All) 29 44 35 41 48 44 
HKS(%All) 
RKS{%All) 5 5 9 3 
VEG(%All) 8 7 
VoVstom-ml 
With food 4.00 1.03 1.82 2.96 2.13 1.75 
All exam 2.84 0.57 1.18 1.75 1.10 0.97 
Vol/all exam 
SLT 1.59 0.24 0.72 1.30 0.29 0.36 
Other fish 1.14 0.17 0.25 0.38 0.33 0.47 
INS <0.01 <0.01 0.01 0.07 <0.01 <0.01 
Other food 0.11 0.17 0.19 0.00 0.48 0.14 
Ave Len (in) 15.23 14.28 13.90 14.36 14.19 14.03 . 
Ave Wt (oz) 18.30 14.60 14.57 15.27 14.62 13.09 
"K" 0.85 0.82 0.89 0.86 0.84 0.80 
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Appendix VIII (cont). 
1996 1997 1998 1999 2000 2001 
Length limit 12 12 12 12 12 12 
*exam-food 13-8 28-22 71-46 115-90 43-24 32-15 
%vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ 
SLT 19-13 54-27 32-24 84-50 53-21 0-0 
REM 14-50 18-36 20-39 8-38 15-50 17-33 
MIN 1-5 5-2 <1-1 1~-13 
WHS 14-13 
SCL <1-12 2-5 3-4 2-4 
LCB 6-4 34-7 
YLP 4-5 2-2 1-1 6-7 
WHP 4-2 3-1 21-8 
TSK <1-1 <1-4 
CSK 
SMS <1-1 
INS 5-25 1-41 2-20 <1-12 1-17 <1-20 
CRA <1-13 18-18 25-20 <1-1 3-8 13-20 
SNA 48-12 2-9 10-13 <1-3 13-20 
LCH <1-5 2-7 
FRG 
EMP(%All) 38 21 35 22 44 53 
HKS(%All) 1 2 
RKS(%All) 15 4 3 1 7 22 
VEG(%All) 8 2 7 
Vol/stom-ml 
With food 2.63 2.25 1.21 3.84 3.00 1.57 
All exam 1.62 1.77 0.78 3.01 1.67 0.73 
Vol/all exam 
SLT 0.31 0.95 0.25 2.54 0.88 0.00 
Other fish 0.46 0.45 0.24 0.43 0.72 0.53 
INS 0.08 0.02 0.01 0.01 0.01 <0.01 
Other food 0.77 0.35 0.27 0.03 0.06 0.20 
Ave Len (in) 14.09 14.34 13.96 14.72 14.82 15.11 
Ave Wt (oz) 16.14 15.31 15.17 17.61 16.28 16.66 
"K" 0.87 0.87 0.90 0.91 0.84 0.82 
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Appendix VIII (cont). 
2002 
Length limit 12 
*exam-food 10-5 
%vol-%occ 
SLT 67-20 
REM <1-40 
MIN 33-20 
WHS 
SCL 
LCB 
YLP 
WHP 
TSK 
CSK 
SMS 
INS <1-20 
CRA 
SNA 
LCH 
FRG 
EMP(%All) 50 
HKS(%All) 
RKS{%All) 
VEG(%All) 
Vol/stom-ml 
With food 0.60 
All exam 0.30 
Vol/all exam 
SLT 0.20 
Other fish 0.10 
INS <0.01 
Other food <0.01 
Ave Len (in) 14.31 
Ave Wt (oz) 14.38 
"K" 0.80 
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Appendix IX. Moosehead Lake brook trout stomach analyses, summers. 
1972 1973 1974 1994 1995 1996 
Length limit 6 6 6 12 12 12 
*exam-food 45-39 42-39 60-53 7-6 3-2 14-10 
%vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ 
SLT 1-3 2-3 21-8 
REM 1-3 11-10 1-11 10-20 
MIN 14-3 13-3 
WHS 
SCL 
LCB 
YLP 
WHP 
TSK 
CSK 
SMS 19-4 
INS 83-95 73-90 54-91 80-83 100-100 86-90 
CRA 1-3 1-3 <1-2 20-17 4-10 
SNA 4-2 
LCH 
FRG 
EMP(%All) 13 10 12 14 33 29 
HKS(%All) 2 4 7 
RKS(%All) 5 2 
VEG(%All) 
Vol/stom-ml 
With food 2.41 1.54 3.40 1.25 9.50 5.15 
All exam 2.09 1.43 3.00 1.07 6.33 3.68 
Vol/all exam 
SLT 0.02 0.02 0.63 0.00 0.00 0.00 
Other fish 0.31 0.35 0.61 0.00 0.00 0.36 
INS 1.73 1.04 1.62 0.86 6.33 3.18 
Other food 0.02 0.02 0.14 0.21 0.00 0.14 
Ave Len (in) 10.34 11.20 12.01 13.73 13.57 13.09 
Ave Wt (oz) 6.84 9.34 10.90 11.51 12.64 12.54 
"K" 0.97 0.99 0.98 0.72 0.79 0.95 
*=number of stomachs exarruned-number of stomachs with food items 
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Appendix IX (cont). 
1997 1998 1999 2000 2001 2002 
Length limit 12 12 12 12 12 12 
*exam-food 3-3 16-13 9-9 12-11 6-6 5-4 
%vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ %vol-%occ 
SLT 
REM <1-8 45-11 <1-17 2-25 
MIN 
WHS 
SCL 
LCB 
YLP 
WHP 
TSK 
CSK 
SMS 
INS 100-100 100-100 55-89 100-100 100-100 98-100 
CRA 
SNA 
LCH 
FRG 
EMP(%All) 0 19 0 8 0 20 
HKS(%All) 
RKS(%All) 
VEG(%All) 6 
Vol/stom-ml 
With food 5.50 4.77 1.22 4.45 6.75 6.63 
All exam 5.50 3.88 1.22 4.08 6.75 5.30 
Vol/all exam 
SLT 0.00 0.00 0.00 0.00 0.00 0.00 
Other fish 0.00 0.00 0.56 0.00 0.00 0.10 
INS 5.50 3.88 0.66 4.08 6.75 5.20 
Other food 0.00 0.00 0.00 0.00 0.00 0.00 
Ave Len (in) 15.47 13.73 14.67 14.80 14.79 13.55 
Ave Wt (oz) 20.37 14.98 15.19 17.15 19.97 10.71 
"K" 0.91 0.98 0.91 0.95 0.94 0.88 
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Appendix X. Moosehead Lake food volumes (ml) by lake sub-area, winter lake trout. 
1 2 
SLT 2.87 3.06 
Other fish 2.53 2.55 
Non-fish <0.01 0.01 
All 5.40 5.61 
%EMP 18 14 
SLT data 
Vol/SLT 2.02 2.10 
#/all stom 1.72 1.95 
1 2 
SLT 2.44 1.66 
Other fish 0.99 0.63 
Non-fish <0.01 <0.01 
All 3.43 2.28 
%EMP 21 25 
SLT data 
Vol/SLT 1.48 1.64 
#/all stom 1.75 1.24 
Lake trout '.::18 in (1992-2002) 
Average Volume (ml) by Sub-areas 
3 4 
4.89 1.76 
3.19 1.69 
0.02 0.14 
8.10 4.58 
14 13 
2.18 1.64 
2.51 1.63 
Lake trout 14-18 in (1992-2002) 
Average Volume (ml) by Sub-areas 
3 4 
2.95 2.25 
0.65 0.66 
0.01 0.01 
3.61 2.92 
21 25 
1.66 1.32 
1.87 1.91 
44 
6 7 8 
8.84 7.58 3.62 
1.23 0.56 1.63 
<0.01 <0.00 0.05 
10.07 8.14 5.30 
8 13 16 
1.76 1.93 1.53 
5.56 3.97 2.57 
6 7 8 
6.21 4.62 2.75 
0.37 0.25 0.60 
<0.01 <0.01 <0.01 
6.58 4.88 3.35 
13 13 21 
1.62 1.50 1.32 
3.86 2.98 2.00 
This report has been funded in part by the Federal Aid in Sport Fish 
Restoration Program. This is a cooperative effort involving federal and state 
government agencies. The program is designed to increase sport fishing and 
boating opportunities through the wise investment of anglers' and boaters' tax 
dollars in state sport fishery projects. This program which was funded in 1950 
was named the Dingell-Johnson Act in recognition of the congressmen who 
spearheaded this effort. In 1984 this act was amended through the Wallop-
Breaux Amendment (also narned for the congressional sponsors} and pro-
vided a threefold increase in Federal monies for sportfish restoration, aquatic 
education and motorboat access. 
The Program is an outstanding example of a "user pays-user benefits", 
or "user fee" program. In this case, anglers and boaters are the 4sers. : Briefly, 
anglers and boaters are responsible for payment of ,fisbing· tackle excis'e 
taxes, motorboat fuel taxes, and import duties on tackle and boats. These 
monies are collected by the sport fishing industry, deposited in the Department 
of Treasury, and are allocated the year following collection to state fishery 
agencies for sport fisheries and boating access projects. Generally, each 
project must be evaluated and approved by the U.S. Fish and Wildlife Service 
(USFWS). The benefits provided by these projects to users complete the 
cycle between "user pays - user benefits". 
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